Background: Previous research has shown that between 80 and 90 percent of adult smokers report having started smoking before 18 years of age. Several studies have revealed that multiple social factors influence the likelihood of smoking during adolescence, the period during which the onset of smoking usually occurs. To better understand the social mechanisms that influence adolescent smoking, we analyzed the relationship and relative importance of a broad spectrum of social variables in adolescent smoking in Iceland, a Nordic country with high per-capita income.
Background
Cigarette smoking is one of the major causes of morbidity and premature death in countries with advanced economies [1, 2] . Research among adult smokers reveals that between 80 and 90% of them began to smoke before 18 years of age [3, 4] . Understanding the social context of adolescent smoking is an important step in designing effective smoking prevention efforts. This has recently been emphasized in writings discussing epidemiological methods to assess risk factors for health risk behaviors such as smoking in adolescence [5] [6] [7] .
Several studies have revealed that multiple social factors influence the likelihood of smoking during adolescence, the period during which the onset of smoking usually occurs [8] [9] [10] . These include family structure [11] , socioeconomic status [12] , perceived parental expectations [13] , parental support [8] , parental monitoring [13] , parental practices [14] , parental smoking behavior [2] , sibling smoking behavior [15] , peer smoking [4] , perceived acceptance of friends [13] , use of other legal and illegal substances [16] , and participation in physical activity [17] . Many of these factors have furthermore been illuminated in previous Icelandic studies [8, 17] . Recently, researchers have called for a more comprehensive modeling of adolescent smoking behavior by including more variables in analyses in order to more clearly understand the complex nature of the social influences on adolescent smoking [18] .
In the present study, we analyzed the relationship and relative importance of a broad spectrum of social variables in adolescent smoking in Iceland, a Nordic country with high per-capita income. We included in our analyses several background factors, relationship with parents, family conflict, smoking of significant others, and personal attributes such as participation in physical activity, academic achievement, and substance use. Thus, the aim of our analysis was to investigate how multiple social factors are related to adolescent cigarette smoking, to assess important social features that increase or decrease the likelihood of adolescent smoking, and to demonstrate the importance of the complex nexus of adolescent smoking.
Methods

Sample
The data for this study came from the 2006 Icelandic study, Youth in Iceland. The sample includes all students aged 14 to 16 years who were enrolled in the 9th (14-and 15-years-olds) and 10th (15-and 16-year-olds) grades in all Icelandic secondary schools during March 2006. The study respondents in this sample represent approximately 81% of the national population of Iceland in these age groups. All aspects of the data collection were supervised by the Icelandic Centre for Social Research and Analysis (ICSRA) at Reykjavik University. The Youth in Iceland studies are conducted with annual cross-sectional surveys in collaboration between the Ministry of Education, Science and Culture, the municipalities around the country of Iceland, and ICSRA. A passive consent is obtained from parents and all participants receive a covering letter 2-3 days prior to the survey taking place. The overall goal of these studies is to monitor various health behaviors of Icelandic youth, as well as risk and protective factors, with the overall purpose of improving the health status of children and young people. Various internationally validated measuring scales are used in the questionnaire, as well as components developed by ICSRA and its predecessor the Institute for Educational Research.
Procedure
The Centre supervised the distribution of anonymous questionnaires and envelopes to all secondary schools in Iceland. Teachers at individual school sites assisted the students with their participation in the study and administered the survey questionnaire returns. All students who attended school on the day that the questionnaire was scheduled to be administered completed the questionnaire inside their classrooms. Students were instructed not to write their names or social security numbers, or any other identifying information, anywhere on the questionnaire. They were instructed to complete the entire questionnaire, but to ask for help if they had any problems or had any questions for clarification. Once students had completed the questionnaires, they were asked to place their completed questionnaire in the envelopes and seal it before returning the questionnaire to the supervising member of staff.
A total of 7430 students (51.4% girls) completed the questionnaire. An overwhelming majority of residents in Iceland (approximately 94%) are of Nordic and AngloSaxon descent, or both, and about 88% belongs to the Lutheran state Church [19] . This implies that differences in descent or religion in the Icelandic population should not serve to confound the study findings. The Icelandic school system is fundamentally based on schools run by the local county councils under the administration of the ministry of education and most of them use the same curriculum.
Measures
The level of smoking by the adolescents is captured with the question, "How much have you smoked on average during the last 30 days?" Response categories include: 1 = "Nothing," 2 = "Less than one cigarette per week," 3 = "Less than one cigarette per day," 4 = "1-5 cigarettes per day," 5 = "6-10 cigarettes per day," 6 = "11-20 cigarettes per day" and 7 = "more than 20 cigarettes per day." In our analyses we distinguish between those who do not smoke (response category 1), those who smoke occasionally (response categories 2 and 3), and those who smoke daily (response categories 5, 6, and 7). All variables used in the study are shown in Table 1 , as are the proportions of respondents in each response category within each variable. The overall count of variables in the study, including items used in combined scaled responses, is 43. All measures in the study have been dichotomized in accordance to response categories shown in Table 1 . We utilize a median-split approach, unless stated otherwise, in Table  1 , in the coding of all continuous and scale variables in the study. Parental support, time spent with parents, parental control, and academic achievement were all constructed from discrete scales with 2 to 9 questions. In order to determine if multicollinearity might be a problem in our data we carried out an inter-item correlational analysis of the predictor variables. It revealed no dangerously high relationships.
Statistical analyses
We first calculated crude odds ratios (OR) to evaluate the risk of exposure effects in the group under study relative to the reference group and associated 95% confidence intervals [20] . We then used multivariate logistic regression models with OR to adjust for the possible confounding influences between the independent variables on the dependent one in each model [21] .
Results
Of all student included in the study base, essentially the entire population of Icelandic 9 th and 10 th graders, 81% responded to the questionnaire. A validity check on the remaining 19% of the population that did not participate in the study (did not attend schools this particular day) revealed no particular difference between non-participants and participants. Population characteristics of the study sample are presented in Table 1 . For discrete responses the number of items are shown and the relevant Cronbach's Alpha (CA) calculation of internal consistency. Table 2 shows the unadjusted and adjusted Odds Ratio calculations with 95% confidence intervals for adolescents that smoke either occasionally or daily. The variables expected to be protective against tobacco use are treated as the reference group. The demographic variables for parental education and family income were not related to the likelihood of adolescent smoking in the adjusted analysis but children not living with both parents had an increased risk of being daily smokers (OR = 1.52, 95% CI = 1.09-2.13). Parental support and parental control were significantly related to daily smoking in the crude analysis but not in the adjusted analysis. However, "time spent with parents" was significant in both the crude and adjusted analyses for daily smoking (adjusted OR = 2.27, 95% CI = 1.50-3.44) but not occasional smoking.
The family conflict variables, "interparental serious verbal conflict," and "parent-adolescent violence" were only related to smoking in the crude analysis but not in the adjusted models for both daily and occasional smoking but "interparental violence" was borderline significant in the adjusted analyses for occasional smoking. However, the "parent-adolescent serious verbal conflict" variable was significant in the crude-and adjusted analysis for both daily smoking (adjusted OR = 2.83, 95% CI = 1.98-4.04) and occasional smoking (adjusted OR = 1.72, 95% CI = 1.27-2.33). In addition, father's, mother's, and sibling's smoking all increase the risk of adolescent daily smoking in the crude analysis but father's smoking was not significant in the adjusted analysis whereas mother's and sibling's smoking continues to be of importance. Of all the family factors in the study "perceived parental reactions if one would smoke" is the most important risk factor both in the crude and adjusted analyses (adjusted OR for daily smoking = 8.92, 95% CI = 6.04-13.17). Expecting more respect from peers if one would smoke increases the risk in the adjusted analysis for daily smoking (OR = 3.27, 95% CI = 2.09-5.13), and occasional smoking (OR = 2.25, 95% CI = 1.43-3.53).
Moreover, the risk of being a daily smoker increases to over 17-fold when peers smoke when adjusted for other factors in the analysis (OR = 17.17, 95% CI = 6.18-47.71). This is indeed the strongest risk factor for daily smoking in the study. Finding healthy nutrition important was not a significant factor for daily smoking after adjustment. To the contrary, engaging in more physical activity (adjusted OR for daily smoking = 2.15, 95% CI = 1.48-3.13) and achieving better in school (adjusted OR for daily smoking = 2.12, 95% CI = 1.49-3.02) were negatively related to smoking. However, academic achievement was not significantly related to occasional smoking in the adjusted analysis. Drinking alcohol during last 30 days was strongly related to daily smoking (OR = 7.64, 95% CI = 5.11-11.41) and occasional smoking (OR = 8.81, 95% CI = 6.13-12.64), and smoke-free tobacco use was strongly related to both daily (OR = 5.74, 95% CI = 3.93-8.37) and occasional smoking (OR = 3.57, 95% CI = 2.56-4.98) after adjustment.
Discussion
We found that the smoking behavior of friends and their attitude toward smoking were social factors strongly associated with adolescent cigarette smoking. Another strong force protecting adolescents from smoking was parents attitudes towards smoking, the quantity of time spent with parents, and absence of "serious" verbal conflict between parents and child. Alcohol consumption during Smoking of significant others the previous 30 days greatly increased the risk of smoking both in the unadjusted and adjusted analysis for both daily and occasional smoking.
In this study demographic factors seem to be of little importance for adolescent smoking, probably reflecting the homogeneity of the Icelandic population and relatively well developed social security system. Parental support, parental control and time spent with parents are all protective factors of adolescent smoking in the crude analysis but only time spent with parents continues to be of importance in the adjustment models. This is consistent with prior knowledge from Iceland and is presently one of the cornerstones in the Icelandic Model of substance use prevention (a detailed paper describing this prevention approach is currently in submission). Moreover, this study supports the notion that the quantity of time parents spend with their children may be a major protective factor for adolescent smoking. But the adolescents' perception that parents are not against adolescent smoking greatly increases the risk of being a daily smoker, independent of other factors (OR = 8.92, CI = 6.04-13.17). However, since this study was carried out with a cross-sectional design, this finding may reflect that parents are perceived to tolerate the smoking of adolescents rather than being a risk factor for smoking initiation. Yet, data from other studies indicate that parental expectations do function as a protective factor for the initiation of adolescent smoking [13] , which is consistent with our preferred interpretation of these findings.
Family conflict has been reported to be strongly related with increased risk of adolescent smoking [22, 23] . The social context of this relationship is not fully understood. Findings in this study indicate that it may particularly be serious verbal conflicts between the adolescent and his/ her parents that is of importance, being the only familyconflict variable of the four (with interparental serious verbal arguments, interparental violence, and parent-adolescent violence) that remains significantly related to daily smoking after adjustments for other variables in the analysis. This issue will need further study in the future.
Although mothers' and sibling smoking remained significantly related to adolescent smoking after adjustments, and this relationship has shown to be of importance in previous studies [24] , the impact was relatively small in comparison to other factors with adjusted odds ratio of 1.69 (CI = 1.20-2.40) for mother's smoking and 1.55 (CI = 1.10-2.18) for sibling's smoking. Reporting having friends that smoke increased the risk of being a daily smoker 17-fold when adjusted for other variables in the analysis. This was by far the strongest risk factor in the study after adjusting for other factors. The reason for this high odds ratio is the group division of our dependent variable. Most public health studies on adolescent smoking divide participants into "never" and "ever" smokers. In this study, those who smoke daily are distinguished from those who smoke occasionally and both groups are analyzed against those who do not smoke at all. The present finding nevertheless supports previous research that the smoking of peers is of central importance for adolescent smoking [8, 17, 25] . Recently, however, this notion has been doubted by Arnett [26] who argues that we need to look more closely into the peer-selection process to fully understand the important role of peer smoking in adolescent smoking.
One problem with interpreting the role of peer influences is that we have no data on the order of initiation to smoking in the peer group and consequently do not know who influenced whom. Notwithstanding, what we can safely say is that birds of a feather tend to flock together when it comes to adolescent tobacco smoking. Also, by including in the model a measure of perceived respect from peers, if one would smoke cigarettes, in addition to the smoking of peers, we may be able to analyze further the influence of the peer group. In this study, if smoking cigarettes was perceived to increase peer respect, the odds of daily smoking was 3.27 in the adjusted analyses, down from an OR = 9.96 in the crude analysis which is probably because of other protective factors in the model. Finally, higher levels of physical activity and academic achievement were protective factors to the risk of adolescent daily smoking after adjustment. This is consistent with the findings of previous studies [8] . In contrast, alcohol consumption during the last 30 days and having used smoke-free tobacco greatly increase the risk of daily and occasional smoking, underlining the fact that it is often the same individuals who engage in risk behaviors of more than one kind.
Due to the study's cross-sectional design we were not able to draw any firm conclusions regarding causality between the dependent and independent variables. Also, small adjusted odds ratio values in a sample of this size (7,430 respondents) should be interpreted with caution, particularly when the 95% confidence intervals are close to, but do not include, 1.0 [27] .
Conclusion
The present findings indicate that multiple social factors are related to adolescent smoking. Important factors protecting adolescents from smoking included higher academic achievement and physical activity. Abstinence from other tobacco products and alcohol were also protective factors; however, the strongest protective factors comprised peers abstinence from smoking and their perceived negative attitudes to smoking. Also, parent's negative attitudes to smoking, absence of serious verbal arguments with parents and the quantity of time spent with parents, were highly protective against adolescents smoking in this study. 
